The analysis and modeling of lifetime data are crucial in almost all applied sciences including medicine, insurance, engineering, behavioral sciences and finance, amongst others. The main objective of this paper is to have a comparative study of two-parameter gamma and Weibull distributions for modeling lifetime data from various fields of knowledge. Since exponential distribution is a particular case of both gamma and Weibull distributions and the exponential distribution is a classical distribution for modeling lifetime data, the goodness of fit of both gamma and Weibull distributions are compared with exponential distribution.
Gamma Distribution
The probability density function (p.d.f.) and the cumulative distribution function (c.d.f.) of two-parameter gamma distribution (GD) having parameters θ and α are given by ( ) ( ) It should be noted that the gamma distribution is the weighted exponential distribution. Stacy [1] obtained the generalization of the gamma distribution. Stacy & Mihram [2] have detailed discussion about parametric estimation of generalized gamma distribution.
Weibull Distribution
The p.d.f. and the c.d.f. of two-parameter Weibull distribution having parameters θ and α are given by ( )
; , ; 0, 0, 0
It can be easily shown that the Weibull distribution reduces to classical exponential distribution at 1 α = . It should be noted that Weibull distribution is nothing but the power exponential distribution. 
Introduction
The lifetime or survival time or failure time in reliability analysis is the time to the occurrence of event of interest. The event may be failure of a piece of equipment, death of a person,
Maximum Likelihood Estimation
Maximum likelihood estimates of the parameters of gamma distribution (GD): Assuming ( ) 1 2 3 , , , ... , n x x x x be a random sample of size n from Gamma distribution (2.1), the likelihood function is given by
, x being the sample mean
The natural log likelihood function, ln L of Gamma distribution is thus given by 
Maximum likelihood estimates of the parameters of weibull distribution
Assuming ( ) 1 2 3 , , , ... , n x x x x be a random sample of size n from GD (3.1), the natural log likelihood function, ln L of Weibull distribution is given by 
Goodness of Fit and Applications
In this section, the goodness of fit and applications of gamma and Weibull distributions discussed for several lifetime data and fit is compared with exponential distribution. In order to compare gamma, Weibull, and exponential distributions, 2ln L − and K-S Statistics ( Kolmogorov-Smirnov Statistics) for fifteen data sets have been computed and presented in Table 1 . The formula for K-S Statistics is defined as follow: From the table 1 it is clear that gamma distribution gives better fit in data sets 2,3,4,6,8,10,11,12,13, and 15 while Weibull distribution gives better fit in data sets 1,5,7,9, and 14 Data sets (1-15).
Data Set 1:
The data set represents the strength of 1.5cm glass fibers measured at the National Physical Laboratory, England. Unfortunately, the units of measurements are not given in the paper, and they are taken from Smith & Naylor [3] . 
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Data set 9:
This data set represents the waiting times (in minutes) before service of 100 Bank customers and examined and analyzed by Ghitany et al. [10] for fitting the Lindley [11] 
Data Set 15:
The following data set represents the number of cycles to failure for 25 100-cm specimens of yarn, tested at a particular strain level, Lawless [4] . 
